
ISP203A - Global Change 
Buoyancy 

Group Work Questions: 

GROUP #: 
Student IDs of Members Present: 
1'1401'75820 
!'t41. I 
041'l'iS'{'lD6 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: TtIE- I"Y'IO"eY\1tJ-.i1 /() "JIll: tfll1l.'IQ1CN 2. TIt'N 05 
Thermal energy: l"TlS mo"e(Y\t:N\ CI\VS,SD roy t1V\T 
Ch . I . -n.K u-S""" 1S0f\lD&-t TO emlca energy. '"'' ".-t:>f--V '-v -,.,= "-= 

.,.... - ...... , THEIR.. 1<:.(:; .... /I1JVS ..... CN: Buoyancy: l1tB el'i:;L,{tj\!D F/tU... Or (Ylrr vut 'v 
- 71ft tne1tl- INQuPING TIft CiC-US7 '1l'Pl"C'f Lithosphere:-ntt. u?i"e£ 17t\l2..T Ot E - _ G 'S n' Ii ,be (!. 

Asthenosphere: nit ntE. urt1llSP/tt.tQ:, Q(\J OF 1Z6C.KS l111F1 CftVSE. 
Why Melting Occurs at Subduction Zones: f\:>rrJ. mEers III (l1outl'\' 

IN ntt:. Tltt; + 1!JSa;. /0 7lSTt/ . MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 
'\ mu.;TlNU 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 5:RI.l\;;-,r 
during this process and how it will affect a magma rising through the crust: \:lEN 

Crust warming: i· .. :BSS I ;!; R\StS \.JP li0/--n-rc: 

vy\AGrY\,c\ eRE/\: (?) 

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 

rmCllhjtUnKr tl1Cin 9l'Clll11RJ IillSC(\1Il IflUqtrttL IS alsD 
nrtt(ll'l"13 l1'1.ilr tvu 

G11!St-VUOlJ/(llJe. S ecL\%ll1lli\2 Ll CjYRM-t{?( ill 
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ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

wa.\ef .\or. \Nil 
Gas flame Ul'<kQ'W'--c\ ·Tl'lefmOv\ 

Differences in air \n 
inside and outside 

! the balloon h<>\- Mo..cr,..,· 
\) 

Balloon rising R\Swy(s" \ \-c\ -\io n:.-\ 

Balloon floating ')c\idJjc5 
0..-.1 '-s\op, .[ if"; bll VtY\ 

Outside air heating OC;zo:o'(! 

£fle \\,'1'"& (1I--a.'lV\<M.. '\ up during the day 'is. Sv'V).\ 
C.on lcc\ \ i 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

!'tir COffl\,os,'n"b\ ..... at I\s·\·\ooe.l)<Y"P"w.,-t. 
Factors impacting density o.'i'\C, Ii 

of balloon/magma 

\-\e.CI.\" .\0 'iI'rw ' \,oT 
Factors impacting I'S ,",.5<, 

;\- cki"lSc buoyancy &.1';;<.. '-\1"Ian '\ 
GIl' o.rol."c\ i\· ''''d c.<VS+. 
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ISP203A - Global Change 
Buoyancy 

Group Work Questions: 

GROUP#: 'l 
Student IDs of Present: 
{i\42a51 <00 I At/07 if /Oi{pO 
Nt3'tzrg&3 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy::'-M"d!.f!l,lt#T 77le PULL/Al&; TI-! /Nc,.s TD Tl-/eC'£nr'l",<- 0 jC Eni2.71-! 

Thermal energy: '17-/t;; C'Auseb iSl 77rfe7IA()veMDJT or:- PAIZ..TICLE--5 
Chemical energy: 'Thf. ChAflQ.e if! 1I,co/.f.{u 61vR.W ,n "BON bS, 
Buoyancy: OR F7IUili'4 oF A41TE!<.';"LS bue TD ThEiR.. be.nr;i-Iu 
Lithosphere: Cix-b,8f<IT71£ LAYt:/Z (Roue d 
Asthenosphere: WA-"R)v(c"""R...,BtcNbA8lG LAYeR UJtlt:7<.b MI3t..TJIv0 occuRS, 
Why Melting Occurs at Subduction Zones: "'RtnpefVlfutu.. COLiJff' 

COtnpD5/liCfl cauus, me ih!)"> lvaf.u<_ ADDblJ 
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B, When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: As ml14MIi Cqo15 II- (oecome.s mOr?e 'uo's-e.) 
I11A o,lv[1l- '-k 121M s'/{)UI<" '-It.un If If t-1),L',(,. hWlt 0 moJU., 

Crust warming: -111.1. C.WS+ lU6trmS Ii- bttOmts. b.lrlU 
Ctnl') t +0 '-hlp, 

C, Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite, Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 

LDt1ti rt!-nt QJ C'I.,l£,t- ilJouJ 01 b,c mon bO["lL/().nl Cln \) -H1Ll+ 
IS tH.(A,vIS.l \1- is \1.c,<;. D.Lnst I CClLlJ.ii,C) jl- c'KJ fIOA+-

oo.soc.t+ in -Iht. (JeW .. n (,vL,lS+. 
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ISP203A - Global Change 
Buoyancy 

Group Work Questions: 
A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: Db) e..c.t$ I'Y\()v {'\<OO'I h\q \'\tR -Q,\£NC\tim& 
Therm.alenergy: do\( to C\. WI !e.mp.. .. 
Chemical energy: OD)QJLtS due. ro 11\ 110;.1, 
Buoyancy:t\'lt {o\?-Ct -ti"IQt ll' to 'fit\! SV12I2DL.rIpll ItdiSp'!llC($ ... 
Lithosphere: of t'M eO..f..,th i!\£\t l& CO\d 'C. \ O(\1"oe of Tt'd. 
Asthenosphere: \Ul.\etd1'ilt 6' b.endctr}!{ 
Why Melting Occurs at Subduction Zones: 
Cffi\pUSit'Wna! 01anat; to addl(1a \NUieR. 

MAKE SURE EVERYONE UNDERSTANDS THESE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: . 
V\jI,U l' ClriQ !Z\&.eJ I.S'\OV\lU2-) bu 1 It 

W\\\ CGntlV\utto blc, 11 is GLnre 
tV,CLV\ -rV\t 

Crust warming: 

l\ Wt,th but fhL 
\t ut\n I-tSS 

c. Ocean crust while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your 

Tht 0 Rev on G\ bOSatn'G IY)G\qr()C1 
\NOV\(\ 0iRliQ .e,p- \'(\ \Y'.t contH\U11cU Cte-® 
be.,cccvSQ; cont1Y\i;Y'dcll is \-t,fS dmg-t . 
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ISP203A - Glooal Change 
Buoyancy 

Part 2. Group Work 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 
, 

Hot Air Balloon Magma Driving Energy 

IN C\ t e,'f2- oCdtd [0 
Gas flame \'\Dt' \2.!lCIC8 

Differences in air In (00 
inside and outside IlthDSPNlp<c ,i. Nit t1n-QJ2.ffI0J ( i?OtJ (,J l1 rH':f;j ) 

the balloon I'VICICI h1 it . 
" 

Balloon rising tLlS\'t"1 G r aVI tartitl{t I 
Balloon floating fflllJli'1Ci S Cl/, 'd iFlts e.I{ vd f 1, &WPs PlS Inc) 

Outside air heating oceaniC I 
t"ht12n'lCL{ up during the day v.t'_\Z£ uS CeXlti '\lcd 

Ii tMoWh.o,'(2L 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D. Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

th e \2-rY\oJ Factors impacting density 
of balloon/magma 

-4 A-dciina \Nate,\,(1 
J 

ttmrtRCltVf.Q., 
Factors impacting 

CCfnt> os, ,;-100 buoyancy 
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ISP203A - Global Change 
Buoyancy 

Group Work Questions: 

Student IDs of Members Present: 

A. Step back for a moment. In your group's own words, explain the 
Gravitational energy: tfot 910 oeets·ftxD: en 0. IrCrtUicu-
Thermal energy: -tro.:t {XcQ;ccs > . 

Chemical energy: -\ti:),T (!)YLo \A()'1\5 . 
Buoyancy:li"t 001 
Lithosphere: Itt lid ()(l)5t ct -tnt ecrth 
AsthenosPhere:lnt- Mt[CI. (1,(\);)1- or t'v\L QCJt-lv 
Why Melting Occurs at Zones: be-CQ:t;e: at- tnt' CO<'f"fa)i h 01 
CDt 10 occtu UXv..::tv-· 
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: \N(1:).\ \'('()O,\"\O. \5 (00\\ "9 +rt oere;\:::J 
W11tX\ W\\\ CJ. -rre 

Uc()J)Q. \1- lJj\ \ \ &s\\ . . 

Crust warming:\J:)trI *t: \JXf('{\':) ()'t(l)\\-u u),\ \\ 

\\ \S \rot OL0:)\\0-

JW \ff'OQ)\'I'D.. 
c. crust §..dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning':B- WJj(;\ Qt \ m. CJ.fal 
Cnb\- at -W0L i:)..1( GcQCc\\C 
\JY\itn t)p \rO\JL Q0 \©5 If()eN'I "t\i\'C au oft eyJU\.'b'-\-\j oul?f3 \.0).)\0-- h0-

'QJL . 
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ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

Gas flame 
\N:)\e( OCOOJ."ro '\'J'(),\cn \'"'()t ICn:0 

Differences in air " C:(j0 
inside and outside 'C. ro\" 

the balloon . \ 

Balloon rising 

Balloon floating l\\tru\m 
Outside air heating 
up during the day ( N\.\U 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D. Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

-\nQfff'u.l-
Factors impacting density 

of balloon/magma 

Factors impacting 
buoyancy 
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ISP203A - Global Change 
Buoyancy 

Group Work Questions: 

GROUP#: ;-
Student IDs of Members Present: 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitationa/ energy: pc '<. ... 1"'-"'''''' 
Thermal energy: k/f/t..Lt7·c- trr- ..... -+- <:>r- Qfor-, S a-.t 

Chemica/energy: (>,/<',,-,;";', ,f. '" C'-'<....,ic.c 5.J.,r"",<o TI> .. o,, n.."7" ,. "'-''''. 
'l;t.CU:-Tr'V ¥l 

Buoyancy: A£ n A:....; /' ., .... ,s<. ,; ... c..\..;-r- <?'i'" "' ........ 5. 
Of <- .... "J '-,_ .... Y1 ''''' c:; '9""1<='" ". I '..... -, 

Lithosphere: o"K-r $0/;«- ... 'h..... 

Asthenosphere: vr ft.-<- 50Fr /, ., 
• r. " 

Why Meltmg Occurs at SubductIOn Zones: 1'>-'<:"'0'_ ,"'<<'-<; (,«.g. 

No..-r/ II"d n".,.P1",-tle -j. v"&lclioCfC-tt've fc....... !>V,:;>J.....vc.+-c.d f'/CL+o;,. +-> 
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

qi fJ' Pk-.. ' j.<:.ir-? 

'l't &-Jt.. ft. ('O"'?'" 

it- .. 7Z,() 1'1//"'/ 5-D 

ft.J- '"r"-" 5.f- C/e.c;-,t-r".., c:t. \/''''1 .... A'tt o . 

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 
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ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

ad..d....e t<. h. 1...(O'l-
Gas flame tvu--")j' <oc 5 

Differences in air \:::>i Q"Q../C'"1 c.(... S t '1. ok-h ;;;-ft:t a,'#re'"'ce. inside and outside \:h-Spl.>o::..{'o.... -+" "'he..... \.-..0''- dN en, 

the balloon f.<-""f. 7k ,r""c, I (,-v'"Y"-'<y) 

Balloon rising • ...; S>-7 4ft",,,; 

-"""'-,...." .. "(; lic...":l A.....t 
Balloon floating SI-<>! S ri 5'''i xxx 

Outside air heating 
¢<:<.CL .... 

up during the day I:n... .. fl-<r :;d., a-t .. ..-1.J 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D. Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

{-i(<<+ 
Factors impacting density f'i <!cd of balloon/magma 

Factors impacting 

/)'-'17 ( rz; buoyancy OR,." s,"iJ 
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ISP203A - Global Change 
Buoyancy 

Group Work Questions: 

GROUP#: 
Student IDs of Members Present: 
ft43 705'1 lOr 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy:. -fh'!t()W/'v+ --¥iAQ eo.,,+v'\-'S SlN\:l'a.ee. 
Thermal energy: -1/"1 C:CU1':li'j CN'CLI'Y3fS, 
Chemical energy:.df0.e CCJ«\ (Xlstiicv , c[ oD1 ed-;:, hOWl t GM¥\fj.Q;:', 
Buoyancy: f1t;J\U0t<'j ftJ , 
Lithosphere: SUA-.fa.ee) tD r LiDj"K 
Asthenosphere: &\/&1,/\ l Wile{ M bOf'Oo..\:J\e . . 
Why Melting Occurs at Subduction Zones: WNAt l S cd .R),(t1..t-+ C,l9lA...i:-

,Pit Cf1i1 eJ{. +1) kRve. M L,6 Melt W «.oL/( 50 £, UW.J"0 COlll P<" S \ h 0-, 
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

. I , \ \" ,- 'J.- oe.l" "'('0 J e (.( Q W \0c c k Magma cooling: IJU "",.N'- t Crb I.:". ) \, ) Y::' ". c' •.•. 
., J c\ .l. ".() I·, • ,.! , Ccl".? '/'-'" ,..{'V\; 0; (llA1(\ '1 ... \J",,,",-, "',t' , "),, ' L 

':'>-\"1::-;0. 
\ 

C, Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite, Considering the density differences, would 
the buoyant on a basaltic magma be greater in th,e ocean crust the ( 
crust? Explain your reasoning. 'l\\.J. 'f-ofU2 0('\ (., IY'ClCl.'iI'\O.' 1.1C!:"ulc. 

'oQ. q'lQQ:kR. "vA -+w. Oc.eO-N' e..(ll.St "\Ai,e. 
'l' '0(\((1..0 Iv<YYL,Jd c;tLLDw h SU;li,\.Q .. t:-.... 

... .' 7 0.(\./ • 'if, "--.r ,; .. L" • 
I 1!1. L 11 '" r<.l n 1:( SIJ.'0T <-I 0.:' ' J" '\\"V"_'-' 

Ct'Cl )6, G07' IV""""" 

R .. ," l},.¥;ci"f 1 ,"/'" ,:'1, '·'",,·i. 
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ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

Gas flame 
Wa.-\-eA.. OIddMfo 
Vtot r Oc.jc.. S, 

,Uo 

Differences in air <:'old L;'\-'ho'),otV-tt inside and outside 
the balloon h6T VY\O..c\ "TY\. 0... 

" 
Balloon rising yY\ diAl] (" 'S \ "j G '( (1"{ tTCG+ OV\.r",_Q 

Balloon floating 
('{\ 0- sO,G:cl10 

E., stops r ( S Lt':.J 
<::'('(:: . c... 'b--i..D . ( ·,Q.l U .. ·y,'i 

Outside air heating ouo. .LA yY\ (At·C,.}.·, 
up during the day \/':" C.CY\t\l1.d, ,"-

I 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D. Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

e.0-±- cG:. V\..WI.C .eJ) hoo.:\ ,zect...'S Q GJ,(N lot a:-rlok;. 

vV\s,d.Q % Factors impacting density -pu[ \ 
boJloo(\ . of balloon/magma 

G Factors impacting 
buoyancy 
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ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 

? 
1QtL 2 2 c0.lsct A423Z(;S 77 

A LI2.1 Y;"H 2 
ftL-12\ 
A-\.\ }'&Ol "S"1 <.: 

In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

Gas flame 
\Vl cOld 

utnJ· lYl{J 
nv,YYVlcJ 

Differences in air Oceo.nil Utho, IT 
O.QX\ oi N oJH-. -lh-tnYlcJ inside and outside vS· CGn -h l1i. the balloon 

Balloon rising m 0. n rUt viw:hmoJ 

Balloon floating \YO \Y\Q SoU d; ft-6 
III <;; 0 f\ S I Vlfl X)(X equf li bYlLJYVI 

Outside air heating )4'X{ ')c) 101 y l-J1;te. (yYlW ) 'C ner-S'1 up during the day 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D. Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

1-em(-i2 roJUfE: Factors impacting density LU IYi r-:os(rron 
of balloon/magma 

Factors impacting 
buoyancy 
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._ .. _._---- " 

.-' -. . - '-. GROUP#: 
ISP203A Student IDs of Members Present: 
Buoyancy --

Group Work Questions: 
A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: v-->\\S ()Oi 
Thermal energy: fm'(y) 1Y'Ov-e'fylQnt- of '(YIdrfCUI€S' f- lRCl;)eS 
Chemical It clue -to Styuc,ture I rcfYY'&.huV) () -::J-0 - -
Buoyancy: eguoJ of- t've 0JcJ-er tN 06) ( S iI') 

Lithosphere: yYI.(JeiJ.. Dr Df- t'(U6-\-OXlO WlUnM-e 
Asthenosphere: Uore (" \'('(l mlf (bQ.\.ow Ll 
Why Melting Occurs at Subduction Zones: Wo-+ex- \'YlIX{'S wi-i-y, vnl'."QxCl..ts of ·H"ll. 

6CQ.ru1 r Iccy and, fYlC\\CQS q;JtcrCI'!'c 
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: deJtls\'\'-:1; cleO-eCISC" sc; \-1- t..ri:-:) 

Crust warming: cruS+ hcllc( I 9fA:; (.9:;;<;; 

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning .. It would. b(t 'fY\cre bVCL.JOJ1\;' 1\,\ tw. Oc.eClYIlt 

((USt- -tlA..lL ot.qXWI\''j i OS 
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ISP203A - Global Change 
Buoyancy 

GROUP#: B 
Student IDs of Members Present: 

7 
223 - Ii 

Group Work Questions: 334,lj 
A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitationalenergy: otffrOlchlJn o.f rna!! oltz:t1A>f oij:'c/"J' fa ... 
Thermal energy: iYlUverNn-l 0/ /VlOWDV1/ft} 
Chemical energy: CI rrrJI nf£ tnt n-I of" atom! . Ctr:. d tn Ole(' 0 LfJ . 
Buoyancy:ttA<J cL.t!1Je O/:/Jt?CfJ h"Jlh9 abovv? mod tV'nit" B-£YE"CiJ_ 
Lithosphere: ClUff CI/1d lAf'ft!r /ria/I IN1n-rte 
Asthenosphere: Be/ow Jj-!hillJJfLere. 
Why Melting Occurs at SubductFo-1J Zones: r,.qhf (!.reJ.ful'f fOr _ IJJCr!ff ChCli!P 

mel-hYl!J (d#:. fD OCCUr Cf-ffhclt: DUtJ[h 
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: 

mCtJ/rit/ 9ff) Inore df?!7Je OJ If CoolS-

Crust warming: OYlc.e JrfqrhCl IS 
-f11e CrrAff- (J 
.P q /Ai Ii prj /;1 In 

{fJ denSe 
1/1;1'.1)1 II J 

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 

_fJjJ3!JRm J8J Cte waj/u'g)t==q't'i"f:JI;'t'r 

-rhe c!lfferenu -fhe tnellRti 
bctfIJI-I anti -[rtf Jolld bC(ft71f /J 9Jt'cl/fr 
fha n -fht cI (If)IifY 
fh1 JlV7t Iltd baIt! If 

drfft'rel1t2 beffvettIJ 
and 17/lJ fll/{! 91t?IJI/r 
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ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

lUa/er added fD 
; \ Gas flame hoI- roC/u c(.e&p 

fA nc/.t 6jJiJl//J/ 
Differences in air Dif f-fren ctJ if/) 

inside and outside cuJd IifhOSrh?re rluM" \ the balloon CIne! 1101-- h7' Of 

Balloon rising .. \ 

Balloon floating fnClj'l17a So/ic/lf-NJ 
CIne; J'i1JI{)£ YISI ntl 

\.l:)I'''' (( hcl'll' '" \ 

Outside air heating l,,(J,<. ... '";,}c... by Jif1 ..... 
up during the day de.ep<1r (., l \ 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D. Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

1l<'!\ j?eJ 0 \. ,i' C 0.. r . \ 
Factors impacting 

of balloon/magma 
\ .',/"' 

tJJ"''f'''' . 

+ lesS J,c,S( V\ . \e':h oe'<,( cI/ 
Q J .\ rtj\I\" .. \ 

'( @,/fJV ' Factors impacting ( LV ,,,,t/:' . -1:""- a' buoyancy •. , 
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ISP203A - Glob.al Change 

'6 iGlt\C re... 
Group Work Questions: 

GROUP #:4 . 
Student IDs 'of Members Present: 

f}40 1,'6/0 055 
. 

. (p 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: 6w''')CJ fOrce:> -fltlCU pull Obj(CfS -/-ouJOrd<; teAh ') (we. 
Thermal energy: or J1)oipcllit/( MO'!' 0,' 

Chemical ;FJ{(f) be-lUJall {;{;)';ds of )'}'1()(p(,ufo , 
Buoyancy:fO(i.e eq(fCtl fa atfltJrJ/if'of:- Uict{& UlMjl1f 6MJ tlispld{{(:/ 6fj ':-:OD6,/((-I' 111 i 

Lithosphere: uv5+-, brecllOS fa s \\l'¢' 
Asthenosphere:Y::Jlld;f(lOIc/{C/6& !a €r cruSf' bNo."ll- {}-+"'DSf k <-< 
Why Melting Occurs at Subduction zdnes: COM90:> if\D {\, o.dded ,/'.' 10 

MAKE SURE EVERYONE UNDERSTANDS THESE IDJ;:AS BEFORE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust:-

Magma cooling: wnfll ,coOls) d&"\Jp .6f/ti,JJ< /t:s 
rI'O (WAr> Iljttv} +Ytljf)1Cr! e,·/ f';)) Cf,/ld 1)( W",tUf (/0 JGr Ie) qcflJr; 
l'h> (JflSUAtS Of\R. W<.l:Jf't Y'IlOLu')ltJ CI. (./(/\ I ('/)/U/ 
wl"llch tr\{ {1'\Off' {VIC\. ·1"" S.OUdl"hJ Si\\C-f t' -! " <;,I-;'S ' 

So. '-+f\ .. t f1 l-l-. I 

,'> H-)s b?(OIrl''-''9 DP(a,,'!' ;.{ V'K""J l.A<Jf.I, 
I. f('l)((r'j ;+5 fq ('C{v()-s.f'f/i.e. 

cruS) ·h.') rW' 1-1- cY"d f'\5e I ')"'ct 1+ \ 5 (P2> '5. OPf"SI? ·-1-{.e. MC/ 4<::ri (( ( 
, I 

0.(0;/,/\;..1 ,'f, 

• 1 

'{:;l' lPC C. Ocean crust is dense and composed mostly of basalt, while 
{JSS to" !{lin density and composed mostly of granite. Considering the density differences, would 
'J)/'t {)0ut the buoyant force on greater in the ocean or the continental 

C[ust'Z. Explain your reas. oning. rff(lJ'1fR. ... 

e ll 'I /, \ / ./ b +1'., or)'(\ so{,'d 0-,'" (IUSr; $,'(\(1 ,'I" grl'c{-k'r aC/!j"'j)' e ..... 
(). 9Cf'Ol--J.fj -DUDVjCV'" _ 5,'ncR (,tq/lld r,-10B fAO-,ot- &:<:«11 t') 

• I '\ I . I' I (J u,,'\ S \..L" ',JOJld (\ ,Sf' ,IQS"-!-pr 
p C (. t P,', ". C ,,/VVn SL>' '-' .s :;> , I '-i I Jt. .' \.. '\.. )) tL J' 

. \1\ ro'-' I." ",'. \, VI l C f<.) S) SXi (£ IS 0, t7\rf('GI·l:', ( C,"( ---. 
\ 1 i ii\f .- ,1 \ ,(,...J. - ." • - \ (v), \ 

-\
i fL'" CO" (}'U' \..V·.v"iJ, wnt ?v\\ /C:>,:>ofl+r\.Q. liqVJc1. I('''::''''! 

\ rd" D -- I r' "\ . \ ,I , 

Oce.O(1:c. L \ G \ .1,1 

JiG 4 ( 
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ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

Gas flame ,.\1VJ!VIC< ( 

Differences in air 
inside and outside b 0, jffi C cr (q(r! lit IC{riyOIlC1 (j the balloon 

Balloon rising b U 1M C'Jr (qra.;,':t 01-/O,"'.() 

Balloon floating xXX:Z 
Outside air heating ·)/he r /vl d I up during the day 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D. Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

Or cbj 
Factors impacting density 

hP(}. -/ of 

of balloon/magma 

Factors impacting 
buoyancy 
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GROUP#: 10 
ISP203A - Global Change 
Buoyancy 

Student IDs of .Members Present: 
A4 110'6 L./ 1.'6 
VI L/('6g"6l1..-

Group Work Questions: 
A. for a moment. In your group's own, eXPlain, tr,he 
GraVitatIonal energy:i(J:WCjvJ co..u.Jl.A'O- bj e-\.--n\G ,?hl-<"lt.. e: be) ro.v(" 
Thermal energy: 6,vtvV\'v\ (OJ.MCc! 10,-:\ 0{ W\6 IU"--t-\iJ •• J 
Chemical _ iJ'-t., o-b I Jl 

Buoyancy: ( \)J l\ eof4 
Lithosphere: TCc..v {·v1 ,j 50! ,J, \.-<J h.i>'..\'. «[,Ic ,,".) 
As{henosphere: 56 \,J (Ovp. UjI\.o..·iJVVOJ·v, l.f.1,loS\,,!Uc·Ui .. he..Y\(..L£) . , . 
Why Melting Occurs at Subduction Zones: C.oViA{li:6c.bCi-·I/:i 1+\1 ffacY/TVI...;OJ...I'Vj 

ct Q,)iJ\;t) hqV.Q.t.Vd CA.l..J o,jiJO H'-.Q w\l\; ch r'\jlo..c.£i./.i ct. fll/\.C.(f-

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

cooling: a-CIvy!(} \ vv . iAJi..A/ ,J . f" f1 ' 'S I ''" 1\J...ij! .• I I (\ I. A\...Q O'R wV\.9..II\ VV\.o,DVn,o 0.. 

\j:) V\(') l ; 0Jvi.0tbJ( O-RJU\Q CJJ;;-0) IJo ctr A)))..e.lJ VJVu;/\ Lt (0 0 ( S' 

IJ\ ()\JL,(./\.,Q (.V)...Q...0 . CV\ d C QJA.-.1.Q/) . cl l'f... C qe.. COMO 

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 

4' . , 

• 



ISP203A - Global Change 
Buoyancy 

Class Notes 

Table A Causal Principles and Hot Air Balloon 

Hot Air Balloon Driving Energy 

Gas flame -

Differences in air inside and . ( 'U\.QY 1l10J {)tnS'if 1-L\ outside the balloon .J 
Q}\UbU ( hJ6c\ii '" n . ) 

J.I d I J 

Balloon rising C1YOJJ( lOhC<-it'1i11 Vv.AI q 
Balloon floating - -. cqcu\ 110(\ (\..V\\ 

Outside air heating up 
. .t during the day 

Table B. Causal Principles and Magma 

Magma Driving Energy 

Water added to hot rocks 
deep underground 

Differences in the cold 
lithosphere and the hot 

magma 

Magma rising 

Magma solidifies and stops 
rising 

Oceanic lithosphere versus 
continental lithosphere 

2 



B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: (Vioq 'I: j ) OJJ/Ukt-,-;\..._yl\) 1\ \ vJli\J.J'·\ Vii,(\U\VY1C" 
L) he tilL) . I,) ctLI (If;:-. :.f,( ,IJ·,.Cj JJo v-t fLI./1U \f,\V\..lI'l·J ( 00 (S; 
U (jvlQ)) 2 ,Qe{CYV,-M 0' So! ,d . 

Crust warming: S l,.,vl It WOJle.., 6.Hc\iclVl9 
80 JU;)/J\<j vLUJJt 

bV\O C\VVW.. 
J 

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 

Oc.e.cun utUj)t V\M (}... 
C WJJ)fL OJ) vYlo-"UL d,L{N.2J;( 

4 
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ISP203A - Global Change 
Buoyancy 

,.'.,' 'i(> " 

Part 2. Group Work < !:(',;,' '!f; 
In Table C, align the driving energies that corre§pond'with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma A /?JRriving IV [Co\') G VV'c0-
ad (\ P to - cN,lr1;vC.oJ Gas flame M t- vock.s 

l u,\(liA(lm)J'-0 
Differences in air 0') (-[NL (old 

inside and outside lim s;Jwt , 
the balloon lh.0\XV'\ 

Balloon rising MO-Gyl lGc t.)'dj L\r( ClAJ ; ttl 1'1 OVl cd 
Balloon floating W\CC;:)'vVl(', 

@aCv1;kh"'Vn , J , 51qY5 V, )1. l.\ 
Outside air heating G t V'M!\) c II rh 0 speCK 0J I . f &sJVj ciu) 
up during the day v5, ({I/\ ( lOlL. UUf'l'y) oL , DUf rVl(A . .-l 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table 0, Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

f--'. l V \.0 \jV'tCL • Factors impacting density 
(WI 

of balloon/magma 

trw V\I"lv.,t Factors impacting !J\VfVlcJ) 
buoyancy 
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ISP203A - Global Change 
Buoyancy 

Group Work Questions: 

GROUP#: " 
Student IDs 6f Members Present: 
/\' ,<;'\G'-I, N 1<0 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational cir,ve<l t<-j B(CMi\1j 
Thermal onvt/1 bj 
Chemical energy: c/r,,u> C/htm,uJ cfw,y- 0( 

Buoyancy: (}CWwu \(\ \-;eht;e£.fl lv..:o l+(IYl-') 

Lithosphere: 5Drtef. rw+- cS -·!,::c:bYk -p!ct.fe. 
Asthenosphere: za.o- Q. ;11p,/lkI, /:..eJau 
Why Melting Occurs at Subduction Zones: [I'ICI.'o/'S 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: I'; 
fV1..Ct§tM..... vi" Jess de/l>e, 

Wt6 IAJi II (l.S-e- -rl\0lJ5L Jk U\.7E>.} fN. 
[«)<,+ 1'5 dMse 

Crust warming: 
0heA:I"te- C/lD+ r.f-

f"\'lo<L c:Je;-¢ J tJh.cA rI1A,l=.es up 
{k d.)'\eJtIlc.L 11\ 1 rk 10 

c. OCllan crust is dense and composed mostly of b9$alt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a ba$?Jtic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 

4 
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ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 
1 { 

In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

Gas flame -, 

Differences in air \ <\.. .. .0 1\ < """"---\ inside and outside tol £v-"-/"J-i 
the balloon Ike h.-\- OM',}""'''' 

v 
Balloon rising t/l& """'- 6 ,ov k"J: \ 

.. £ \: L,'""" Balloon floating 12' , It' ...... } 

Outside air heating S v\' r 11. """' '- \ 
up during the day D,d'}) 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system, 
Table D. Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 
D,,'1<: JI( 6-\ f SSw re "Q 

f"', J<>-\er"""A{5 Factors impacting density eO- ... S $ 
low Jkc of balloon/magma 1-l" "if"'''- If __ oN,,{ 
L\ \<>0'" "eo <, \'" 

>,el, (70.1- vlh<-fC i-\..", VV'-iJ.. P \IV\. e..... w 
." ",-Hit:-

Je,,<;, \...; 0 '1 \.t. l,eS).)r-c... 0"'- P."fL _b]"""--"'-
),1,... ",',r ;, ",0 "t., J'J,' Factors impacting t.MVkt:';. 

Ik 1 ;'$ r C buoyancy t C. .j "', ".J 
Ir:;. v".'jt.> v'· ,_ 

\...:. /Jo,Hoo",,-

fhut4rc Y'1. jeS , I 

3 



ISP203A - Global Change 
Buoyancy 

GROUP#: \1 
Student IDs of Members Present: 

I\q,;G'>") '-I 
f\ "l1l.Y 2 5 
f\'-\'l')Obb'.:>(a 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

, "" ' <' I I nSf ( Magma cooling: ! 11 51'< e.',' ) 1 0::.), 
A ( ft!\ !:N," ') «; 010, '\ 'y of j, J / I -f'/lo /. 'i' ,J 'Sr)" 
nj "J I '" ]f,'" hoi ),111 vJv-! ne \-Ill) t u 

h(I'V{U J':' (l c), I\{ {JJL i I,., i ,5 Ly'lln ,'10,1 l' 2>le cle\l\)d·\/ . 
TO 5\(, \ I.' ' v' 1 n ,.j " 

.Q,XU{iI\e I? ) 
Crust warming: . 

. -.--- , \ (V'" <;t;; iJ-! ,I ,11, a C,;)(I d \ P-en - ) .) t ! "- f- C f \J) C1 Q )"( LJ J "-, J 

(\ J I 16dl'v-.or 1, .. nt (j Ql\Si+j IP' (i6" 'i Vl, ,t)' Ii :}\'1'-;) , D i J (' [wI II IS 
I A a( 'f () n1'3k{ 1(?,Y}lfj , 

.\ kJ', 'S (f\, 
C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. '. '. , 'A 

\ C I Ci1)5--1- S\l\Ce bVO'/H1C'j, (llilPI' ej ,-11'1,,\- h\\'65 v. 1 Mil . 1 e§tv 6 -II J fit. 
Il\(eVnH dQ"if.ki ') iii It:! iOY!,\'lO ".1' \i. fl' (31 

•. 0'1" 
e\ I \ , . rO"-'C7\-i {I.... ",til", \, {wc.e Of 1 he hlC/l"Ci' dCfi<;,1 'Y. LD o.)U I j 1 \ .. 

I ,(,0 [0 Jv\ ('i-N (Ilir\ 006\;\(;\1 r tj l CI'I i ,C ) .. 
--i r... ' t\.7\ /,. r >/...J 
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ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 
'r.,\. t i1; '; \ Ct 0. t,iJ', 

Gas flame ;( [)c.:(, "i " ') \_;'.t'\, \",( \ v,, :t 
" 

Differences in air Di(({H\c(Q. -5 (0\ d 0J \' \ C', d c i 
' , ' +Cl 1 ') i,;; , ) 

inside and outside '\ 
1 "\" .(,(1 \,,t, ""\ 

1'\-.<,1' r'O,/ the balloon (. 1'I'b5l'i\3 "r '(lQ,'; '[ ," J,'. ';J .1 '. '.,_ J. , , 

(Ir(! , I 
Balloon rising / \ ,! ,:-:. \ 'D\ \h I d V\\l , , 

Balloon floating ,--------' -

Outside air heating DceJ\\iC \,'ili(l,phU{ / )l:\o'Cj 
. 'I' CO \I'i pC /1 ,i) \ , L 

up during the day v'· .. (n • _ -l ",'; ,C'J f 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D. Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

w\SiJe Ii dlO 'Sp I' to e VL t 
J), InS\ot {ht Factors impacting density noV )"f\b J \"f\ 7> 
b7>\\OClC) of balloon/magma 

{,' (:1 0-e iV)!" ("'i' "Q. /\i\ IN)\ 
,. l"J ( 

Factors impacting [.)\ ')\ ' buoyancy \ \rt J?h rV16QWJ3 
J 
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ISP203A - Global Change 
Buoyancy 

Group Work Questions: 

GROUP#: 15 
Student IDs of Members Present: 

{t<iJli->7;!bf r1: ll'01 'tlo 4 T 
<j;1d'l60)-1 A42-1 2.3 z. 1"1 

/I n 7 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: "lege-\hey 
Thermal energy: (,()OIJf.-r'(l6rrt of. molecules 
Chemical energy: o.nqrxaemer,+ "f- '110 Ie-c ",,1\ (' S 'q CI I'olm::, 
Buoyancy: s<!:pO-t ai'lV-f) or c\ I (:f i:WG n ... cJ..e.f1S I ru:; 5 
Lithosphere: iech1lH·,1C, pI crt t"S"" 

. .1 rJh p"e-ro (rnDV'e dense) Asthenosphere: {CAve r Ui"""e. I,.,' oS " 'V L 

Why Melting Occurs at Subduction Zones: rocr>1l051-\-jon CAne). wCXIer 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: 

Crust warming: 

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 

CI-vIS-f • 
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ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

LN .. t-.v .. rJ.d {fA 
!hU/lVl( Gas flame 

Differences in air oC ;ff-< /brCf.- )t-- cord 
inside and outside l,'flA'>ph<" / ",i f>MJ,<A Ihav--

the balloon 

Balloon rising '$i ''j h 

Balloon floating - -

Outside air heating Oc.eq",I L i .' Il'<>'ph. ,"- -J..h """,1, S"o\"''' 
up during the day (ool);:;! cJc:vt ..... CO,I 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D. Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

Factors impacting density CoMPOS'. '" 
pn)S"r.J.. of balloon/magma 

y.)..i,.. 
COI'lP0,\.J.'\o,", I [)c"<iJy Factors impacting 

buoyancy 
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ISP203A - Global Change 
Buoyancy 

Group Work Questions: 

..... 

GROUP #:/'1.. 
IDs of Members Present: 

fH34244qq !14'Pf'Fq 
fi6QZ'L1 cj I'i 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: 
Thermal energy: ;t;wrt, v-e(aw) -w -tk f.-aortrVv:J tlC"f;:Vf&re). 
Chemical energy: -tk bon04 \;v1.J.Y\ vvu>(£.wU-s i,.e()le.S, 
Buoyancy: fw(s 4..,s 1Cai£ 
Lithosphere: 'b ik 0J.11Q,f- p:wt of -fk effivfh, {\'lcllAdl, -rk CA'1<st: 
Asthenosphere: ik 04Acf:1le- of -fk {lP<<'f:h { w.w -bk LAPPet" 
Why Melting Occurs at Subduction Zones: 7S 

"]Me.. -to 7fb 1'w1er vvatM- ().c/d.u;l.., 
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! dovJh. 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: 

Crust warming: tt0 (;tp_ -fk c/wt$1) 

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 

CA- GrfOlI'1I'tt yYlO!j/'VIOL 

tNwe,r 
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ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

Gas flame MvY'(Y\ 
Differences in air j\Q \ (\. C 0\ 6 kf'.. 

inside and outside 
the balloon 

Balloon rising '.). 

Balloon floating 
W''"ci. 

'"$ orc:eC; '[lSI 

Outside air heating l \ \ up during the day \j. lOY\f· 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D. Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

. 
1"'Factors impacting density 

.;sLL<;;:<; 
\1\\ \ 'f\ 0 (',lvI\ 

iC, 'vS<' of balloon/magma 

dl: d\'( 
C \\ 

\(\ <;, \' 3, w 1S1'fu.. Factors impacting "l- \ 
\r:y?; \\g(j{\ buoyancy 
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ISP203A - Global Change 
Buoyancy 

Group Work Questions: 

GROUP#: )S 
Student IDs of Members Present: 

A 406417<1:;-
A-l.\OCl l.P';)(:>::> ".) 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: 

I 
Thermalenergy: ProC.essp", 0/e. oF- c\OG'ofje' in o.€./\s:t':) c 
Chemical energy: ChCV1C)e-; 'n. cocv>>('o"t\on 

Buoyancy: torc..< €C1--"'c... \ -\:0 u.K.! ":) \.-; t ,,(" ""''''' tkr d" b J'e ct cl. i ') P l", C e.) 

Lithosphere: be. l-\.te. '-'("p.eJ of o-u..,l m 
Asthenosphere: bt'i\d..Q.wle \()kKU "f cr4", I:. 
Why Melting Occurs at Subduction Zones: be cC\.J..Lse 0 f' 

COM pc,; 
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

l -, en s'-' tv, CAA ;; wrcu.J' cl ; '\ ')' Magma cooling: MQ CA.C<. !:, e <;., '-', ,- ..... 
. . L L... "Si t< Ie " n... rocco- L.. (y.e crt,:' C 

CfU .... -'St- (C \.V -,; 

L 'h t"""- o\.cl... e,,-,,,,l tloe lo<>c.d. : t.' c-c'('/"\ (" <::, 'I tc.":! co n I.:.u(..,- l..JU' \."'"\ - <. 
l' M6(, q b"e o,,"qS ('"".:. t: ') N:->c.\ tv b .. l CO() \.. i 'lo::. ' ' C"l tit,JJ n. . fYj . , 

r--I • . (crU\ L v..)()...r rv-'-<!I /le ')5 d..e-'1 S-e... cv"-l t l l-ve l.J o .. ft" Ct t e'i...u 1\' I"")r. 
__ -" :.--9 <=.1...11 C I.... 

Crust warming: 

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 

111'1 {'f e r1 

ci. Y V\h 
i) 

(<;" 

ct 7" ,""vii"'" \1': " . 't , l·f 

((\.) (-
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ISP203A - Global Change 
Buoyancy 

Class Notes 

Table A Causal Principles and Hot Air Balloon 

Hot Air Balloon Driving Energy 

Gas flame ,he .. <>'\4\ £'-'eI<:J 'J 

Differences in air inside and 
outside the balloon D"",,,t'-) Q.,e.r"",,\ 

'. ') 

Balloon rising G'o,\J'; teA\:. ;01\0. \ 

Balloon floating XX l( 

Outside air heating up 5 o\oJf" ') 
during the day 

Table B. Causal Principles and Magma 

Magma Driving Energy 

Water added to hot rocks E" £1'-:) ':) 
deep underground 

Differences in the cold -n-. e \ E"v-c),) lithosphere and the hot 
magma 

Magma rising G n.cv, l<.>.. \;;10 ""'- \ 

Magma solidifies and stops G-r-c\ t:CA (), C\ \ ;- C \,-, e/v " C "" \ 
rising 

Oceanic lithosphere versus 
OO\\. COlV\p 0':' t3D!):' 

continental lithosphere 

2 



ISP203A - Global Change 
Buoyancy 

Group Work Questions: 

GROUP #: l (j) 
Student IDs of Members Present: 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational MO-.1ttr 1-<1110 Q( d:3 c..Lv1-\.tv ct f CV til\. 
Thermal energy: 1- .e.,,\'\J! 
Chemical energy: 
Buoyancy: {O[(:J .. I':) -\() INU;\'V\.+ CI->:paCJ.-!.:0 
Lithosphere: en",;)\- crvppw \'V\Ovv'llV. tplc0ct S ') 
Asthenosphere: lMl-tV vY\ClVl tLe. 
Why Melting Occurs at Subduction Zones: CGl\A.fO":l; h CV1 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: 

7 

Crust.warming: 

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 

4 
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ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

Gas flame 

Differences in air 
inside and outside ) the balloon 

Balloon rising iY'P8 hv-t rf S I 

Balloon floating 

Outside air heating oCeanIC II 
up during the day V5 een-/I , I;;J • 

3)IClr ere'fJJ c 
Xlef C/) 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D. Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

Factors impacting density 
of balloon/magma 

tC'I'<'f(r'l I;-I.{ '({. Factors impacting 
buoyancy 

.p r ( SFVt,)""( 

3 



ISP203A - Global Change 
Buoyancy 

Group Work Questions: tl- 'fir' '-ieas: 
A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: t'oic{.. of jr.;v' y 
Thermal energy: Hf4 f- projvied 
Chemical energy: +k:z;ur6Y '1-n b 
Buoyancy: vpeve.-,J f U,M rVl 111 VI v'1 
Lithosphere: O\.J\.ef JoffA if'l4k ".(' C'R' 

ot/Ltpt 
Why Meltmg Occurs at Subduction Zones: tJ hi' I . {,do U.' i - - I I_J ,,"t-e5 CD 11'''''7 -r"-<.Y'i5I1'-'U"'t"" cr,.e,fI:'. 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING oNfe,; .rt:-f-

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: Tk 

Crust warming: 

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 

/1- I > .e0S1 '(1 

4 



.llt , ,ergies that correspond with the hot air balloon and the 
.". .... Not all aspects of the hot air balloon will necessarily align with magma. Explain 

how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

Gas flame \ji,.'\'.N' fljWJ(fJ'f It-.yJ e\ 
Differences in air rl't\,.{, \(1io\\,\{1? inside and outside \ h \,e,t the balloon (A"'J,-VvJ """'i \1'"" 

Balloon rising C\ r \\ i I ; tCN'-J\\ \ 
Balloon floating (-'\''fs ""J 

S of" \ \£, 
SOV,,( \ 

1"'11 4if" Pt 'f 
Outside air heating OC@A",L 
up during the day (:,QI'-II'l-o.'lo-\ 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D, Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

./ '" of' c til ;,f---/.ft'tP or "", 
IMVC-"- (V-el 

Factors impacting density 
of balloon/magma 

Of-<. 'it" S 

Factors impacting 
buoyancy 

3 



ISP203A - Global Change 
Buoyancy 

----------------------

GROUP #: 17 
Student IDs of Members Present: 

B. When magma rises through the crust, the magma cools and the crust gets holter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

'':'', " " ," J fl:r-:) . .{'t!( .6-'I:..C·'1:v;t • e' "J"- 4f. ... , J; .". 

_.",,-' 

J 

tI:.... A',Jd <,...,t:t>:·V' 

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 

/') /L, '/;{U-X'd.·r ,.1 .l<:" ",,'<" <:0£. ",',. ",,-u;,,"" ,c- ,c"':-:r., 
r - .. ,) \":;i I.. .1-' \\/ ,': 

.... ;..(.,tr,t c-<c.:;/-· ,.e,.;. 

•. . . tf. .. !--::.( {/, ,pI/ /I / '-,' /'" - ; . , .. -' --;(/,''-t7 / •. tt.t. ._-(( ;',.:. '/ . .. . 
l'tft·t 

4 



ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon 

Gas flame 

Differences in air 
inside and outside 

the balloon 

Balloon rising 

Balloon floating 

Outside air heating 
up during the day 

Magma Driving Energy 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D. Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

.If <:I .... !. .• 1.) .... (.,u,,> "d fiCl.4,q· ,.' 

i£ .r. Factors impacting density dt.".t, -r: . )./ y- of balloon/magma . \ I 
, ')f A. ,/ " 4' , 
\J .. .(.::,. . 

• / /.;; .. .f ".?-> U4 , \, 
./: (,/f.<.,/'!' -",' l. .. ,.-r:--f./ , .. ' <,;- \,-/ 

/'"; Zivu "':-y 
.)1W"rU# C 

Factors impacting k ,-
buoyancy J .... _ ",!"" ';" .' . ./ ? /J. "" 

{.',{" . -<,,[ _;:. ... '" .. 
",/' / 

3 



ISI"203A - Global Change 
Buoyancy 

GROUp#:dO 

Group Work Questions: A 4d.J.. LYiq I 
A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: 8ra.lJfltt+1Gh(\I-r;eld 
Thermal energy: 

Chemicalen:rgy: 
Buoyancy: un am 
Lithosphere: 
Asthenosphere: 
Why Melting Occurs at Subduction Zones: . J-rcv) 

oMeA -l1-lhe- {cthpOtJ 
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets holter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: 

1're MO-fl'C-... dQl1:;£V ;"+ Cob\SJ and nOse 

Crust warming: 

,j-ha--CXi}Q+ 0 kcoYle> l.es,:; J rn(JJ/l lty 
C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 

}/ hct') cleDS By, 
vrwY15 rt ro_> a. hLr fette, 

4 



ISP203A - Global Change 
B®S'aH'cV " . ... ".'c···· . ""II' 

In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

Gas flame 
wG\woclUd +t hol- 1Vv,fWlcJ fjV\lV!7J1-(( ru\JL S 

Differences in air d, (fexW1 U') l'l\ t\A...t Mid c/AffuuVl& I furv'htt( inside and outside Q.V\dW the balloon \I. i'V\ M 1'1\ c.. 
v v 

Balloon rising yY\ (). ct'W\C\ ri ':;; \') 0 OJo.vi 

Balloon floating "'2>C}i \ -nLbl, 
'C5opS (\ Q br-vvVVL 

Outside air heating -up during the day 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D. Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

Factors impacting density C C\'\I\,tn"7 i iI ()'\ of balloon/magma 

Factors impacting 
buoyancy 

3 



ISP203A - Global Change 
Buoyancy 

Group Work Questions: 

GROUP #: 21 
Student IDs of Members Present: 
A '13 5 5/< / p..4.31 /0 501 
A!t'UJ:;; '2- o/S I 

'-I I C<;'_I::}'/ \ 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: en,,:!,) """,ioi, ""lh. q •••• b 
Thermal energy: en"a" in If< fo."., of h: 1. -JJ 0 •. 

Chemical energy: poj,nli.i "j."d in Ih, , ... .,ico I bon,J, or 
Buoyancy: to"" ",,,,,d flo,d P""UJ<. "<el'" o6j,d, .f1001. 
Lithosphere: oul" p,ut at th".d·h ,C<lrnpo"d ot If< (/",1 ond man.l.. 
Asthenosphere: uPP", plo,loc,'o.1" 0 f ",.nll .. 
Why Melting Occurs at Subduction Zones: :r ttfo\,\,G ri'Ov,,,,,ot on J "",)I! nj • 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. When magma rises through the crust. the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: MO'Jmo 10", fhmnai and beeom,,, mo" JUIiI'l; P'O"':' 
00 \i d.fiC" lion. 

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 

Tho bdw,m Ih, bo:'o 11,(, and Con};n<nl,,/ co",po" J oJ 

3'·""h . 
. tWh,n 60.0 ifi<- ""s'''" (001. iJ 01/",'/1,:, "Jtn,; '') 1).",:1<>. +" o"oni, CJu"f, 

4 



ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

Gas flame 
_ ciA i 0/'Jl'. h \1 ,-!'c "4-,,,oJ,,.,)" + rho"",j , , 

Differences in air J J) 

inside and outside 
the balloon f ,.,..1J.;"" .. 'h, MaJ"ob ( 1."",.",.,,,, ) 

)- J J J 
Balloon rising 

MtI\t_" ca. , ,"",,1\ 
I J) 

Balloon floating 
.iii'" "O\"'D \ BUM. ,\ fe"e:) 

Outside air heating 
up during the day 

NI-I'. Sd()f ,J,t' ,.')f) -1 h{{ IYY). I "era lA . 
.JJ 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D. Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

Flam< Factors impacting density 
\-\'1j ,ahon ",dhfl1 

of balloon/magma 

Dm,.., ") 
Factors impacting 

Om,; lj y.Ji'" 
,,;ulfoun,J;f\<\ tll ( buoyancy fQIJ.i\clif'l'1 (\'\oj,,;a \ 

J J 

3 



ISP203A - Global Change 
Buoyancy 

Group Work Questions: 

GROUP #: ;iJ:::: . '-
Student IDs of Members Present: 

l\42.82c{3loC\ /NnCiQ'3 cf '8' 
ft37b6q797 N-I;Q)'SQ'1?F\ 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: I="Q[)-( 1/'0 Ift>ph (b,U":) cr n>n:J' 
Thermal energy: tAer9Y .... 1l1e ,."..W'i'l'V!4 of' r"oiec.l<:r; i<M1' .. ",< riaskA 
Chemical energy: C( 

Buoyancy: i eo,>hR.d. h.SI't J,pe....,,,,S I r1S-< ar- kll. 
Lithosphere: (j,fter 1w 
Asthenosphere: Pelow I I'l1dve ttCAjf aP 
Why Melting Occurs at Subduction Zones: We,1er 1w CdV" (?o>'+''''' ) -kf cI-nI19f'S 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: 

Crust warming: 

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 

4 



ISP203A - Global Change 
Buoyancy ; 

Part 2. Group Work 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

Gas flame 
tAd d • .,1 fa 

(",<) 4 f!3,I-filLJ 
Differences in air b ,t-{le/'ef'Q (n 

inside and outside O\....J ik-MtA/ the balloon '/'.A '" < 1M 0. 

Balloon rising H"S""'-'" 1(1 . .A5('5 61 CWr t",ffbJI01/ 

Balloon floating £VA r' f,'b riCtvv\. Ov--J r;%Ds 
Outside air heating OU<Mt \:)e)/)\ze tx ce up during the day vs. ( 0 (,v\' (\<1'\,,\ {jtL1'wt, I 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D. Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

ft,r DtJl:k (f\ Utlol l .. 
Aro( Factors impacting density ovJ l,pt 

t.e lnlo&\ of balloon/magma 

Wt;,r 1"1 C/..I( O[Qod}l( 1/<:,. 

l'l50) Factors impacting 
eM) 

e.f'.aSy) de ru"*r buoyancy 

cUr d--e h 

3 



ISP203A - Global Change 
Buoyancy 

Group Work Questions: 

(" 

GROUP#: J3 
Student IDs of Members Present: 

'17'-\585 _-AtrJo!;' all 0 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: Ih-e- or: <IIehoj "IrUI\ ,,1"1 ohj"ec-t-
Thermal energy: '" IfleA trom i·'e«t , , 
Chemical energy: E'rve.('5j {rOfllt J;?CnJS (PorrVIJ';) , 
Buoyancy: LesS cli'nse. oj"ect£ t:"lo<>;(- art (V\otf dUlse oj"i1,cts l-Jh (ch :;/ni",--
Lithosphere: 61boV>-t o$henoSf'r.ert C(u.S-C-
Asthenosphere: IV\.qter;",\ I bpnd.j S:II:;j P'-At't'J I 0-e1-t-5 
Why Melting Occurs at Subduction Zones: CcDMfo S,' <; Ho /) (lA.'vl''je S h D.( 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: VJh--eV\ 1'I"".5mo.. C oD( S r i-t- be (ONle. S fYl ore ckns e.. 
o.f\c\ wi\\ ev-efltvlOtIJ r{sl!.. 0.-(; '" 5iovH.' ro.-t:-c. CM)d w,'11 ha.n:.iLe(" 

Crust warming: The. wMlYlin) L/'IASr "'-'Ill b-e.co",'\,e !eSS J,.et"15 e. 
a Vi d W I II f 1.5 e. 0.. b ov-t .tN:. r"l "\5'1'V1 ''t 

C.Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 

\'Y-ce. OCea'f\ U'",,-<)t" 15 fV/o/"t. )..er"lse 50 --tN2.-. bv."::Jql\t" 
fprc,e the (tu.5'\" Q-' fn"'3fV1G\. b-e 

3((;:0, ter-, G-re0l.kr dt-fvJs/ij (Rj :;.. :lito.. f-cr 
bv\Dj OInt t:Or-ceS, 
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ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 

C1 rD'v\? ;;; 3 
Yl'--l S}Y S 

A "$ "\ I 3?-YSS 
LfJo,ro2 0 

In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

Gas flame 
WctW v( "h jwl'7q( ",r ro c (Cf V1o/ •• 'ij 

Differences in air ,{ Ff. (I] fA Ie{ 
7h.Yr-.q/ inside and outside ,,-n.,.9'- I".-t" fi"jhq 

the balloon 

Balloon rising ('/I "J Mq rlSIn; Jat f' {fq f, p 1 q / 

Balloon floating 
1',,/ (L,?, ?Di,J'hes )(yK +- 5+1P.r nJ'Y 

Outside air heating p (£c, I'J'{ /,11. I/N5<-.; f;)01 {fl,,;JM t, V 
up during the day f] -t'f"/ f/l -/q ( I,(/.., 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D. Differences Between Hot Air Bailoon and Magma 

Hot Air Balloon Difference Magma 

.f,'( -P7 VI ML \f/od..er Vi h 
q<, ((] l;,4/lo,,\ Factors impacting density rod'::; 

of balloon/magma 

c0 M (( n, 0 S? (l..J/"""L 
Olftvl>JIl.0-

vl,fkrVi u-- I(] 
L7(..."j ( DC r:-> 

Factors impacting ItfJ rMA?J. 
, n'2:R qt, In 0.llvun IN'<- . . 

J> buoyancy 
(" 57!" /,fl, °5f(o-W-

6 '-1+ SIb. 
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ISP203A - Global Change 
Buoyancy 

-GROUP #: ,1 fJ 
Student IDs Present: 

Ml V S( 0 Ig 
1/708 

Group Work Questions: A37(,Z6 'I 1 '1 
A Step back for a moment In your group's own words, explain the following ideas: 
Gravitational energy: -\\1t terce. b4 w'c\icll cx\tvo.cX Y¥'o.:tter 
Thermal energy: -fue of Oh.:r<)S n'{'() \'Y1olt(.\)\0 -\nat- res\\\\1 ifl 
Chemical energy: re\ensecl 
Buoyancy: IJ().m.rU aC-hClCj Pcx'Q Of (1\)\0, 
Lithosphere: t::lJ+et o\'- e(}y-\-h (('Ju)'-f, \'(10 Me) 
Asthenosphere: r)ut:h\J?. \Xlr-\-- 0 {- ror-\h 
Why Melting Occurs at Subduction Zones: ord \leo.-\: C2'ilQ.ram1 b., 

() 
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: -mE;:.. 'M0Cf'o. \leo.-rs \.l? it \e.s':, 
mt \:Q.r-1n GJillil \.\; -m -\-m. 'S,\JffQQ, OnC9.- l-'< 
S-\ilc\:-s Ttl Co()\ f oct Q Gfe.crftr 
OCI'\S'k.j S\;\\\ \& QI:l{)Se. -mQiI SU,rbJ0Q,r!Cj (OCt), 

Crust warming: 
\Y'Q (r\,f)t 6\esS UJ\'\QX\ heo+\<\3 IJQ \,H\l\(}.1 

tV'S ,-\0 \)J3. h _ \\ \l,. {tOt\lQs 'W\l SUr , 
f1s Cn&\- Cccls (-\os \!)(xe0.66 GSOlt"\.' 

C, Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite, Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning, , . \\1.9.. o(Wn c,{(,rJ' \jj()J\O tt '!'Ylore.. btc.o.Uk 

It- 'nOS: Q B\'t.oter densmj-

'. 
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ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

Gas flame 
cx:ldti:l1i:> \he{ 1'110.\ 

Differences in air c,c:.\c\ 
inside and outside -(hex '/'l'IQ.,\ rnc.8'Cn 0... the balloon 

Balloon rising 
It> 1:I'f.\""I "r mo.gfNA Gl'"o.vi+G-\"\UDI l\\wrra \ 

Balloon floating '(\Q \:f\ 

Outside air heating Qp\S \JJ'net\ 
IN.,(f'<\O\ up during the day reo.c)-ltS Su (' 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D. Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

Factors impacting density 
of balloon/magma 

.- rEi o.-\vrt. 
(f). 

lJJC\5Y\-t Factors impacting \s::C:Ah(f\ O( mcgm 0-
buoyancy \\\ cY\o.mbBf) , \(),:,d't bo\\cry\. 

3 



ISP203A - Global Change 
Buoyancy 

Group Work Questions: 

GROUP#: 
Student IDs of Members Present: 
A 3 q '&'121 00 O?R)"f'Ct I 
A"t:1..10{1L\o 

A. Step back for a moment. In your gro,up's own words, explain the following ideas: 
Gravitational energy: YlCXTUC<.\ teYit\.9 '.', ICCo <:JPtiu,-,,<. /;R.\vV'; 0vdCc' 

j J i ! <-

Thermal energy: 09 -,-h.e {i u\LS 
Chemical energy: \>J>-",,-,Ii-\1,..('_ fe>' ('1\0-

An r" . 1/1\(l",\'t -..,.- oe- 'S\'\.h,(" t' h \. \- . Buoyancy: v"'-r" \\(\S (),'\ -r;\,,- . 
Lithosphere' Whl.c,,- €,o.d-\"\\"c,K0;, OC.L.vY 

. , .L Ii l 
Asthenosphere: '0\)\(,1 >Y' \j' \",(1,'0, 

Why Melting Occurs at Subduction Zones: CO)"v\P6S 't-i 0,,\ 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Crust warming: 

Y,";) V\0j 0\0 v\l'{\.-
H- f <'7 {OS 1 f" i(cv ('t,C\ c\ \,,.-IQ!.. 

'-0 '".-/:, '1 ("" P ,,-:, t ,')\ \ \'")\11 ;J',,;{\J • ' __ !,,,,,,,.-\-\ ,-,I.';iL.' ;r ..... , 
C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 
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ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

Gas flame bt -I-t aM "t\(\Q.;l;"''h-..) \ 
\. 

Differences in air (..JL " 
(2-.. '( inside and outside <:. '{'l'....-yO"-.cJ h--I tk-'-. 0 

the balloon 

Balloon rising 0\ \ (\ <S \""'J 
Balloon floating 

1\1\0 VAI\CI£10o .. l1j 
..... xV>c vl'll bl \\i\A-i 

Outside air heating tIC-\!V\f \ V\ l \rf "1f.c, 
SO\c0.y m9vV C) l/l up during the day C!OV ']0 .. 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system, 
Table D, Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

\ . pres / f(,)'A)'f{!;lJu,rt Factors impacting density 
of balloon/magma 

Svyyo(\J; I '/J) 

fuy Factors impacting 
buoyancy 
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ISP203A - Global Change 
Buoyancy 

Group Work Questions: 

,---------=------------
GROUP#: 
Student IDs of liembers Present: 
.p,"'\"'''";,d.;:',,Lr 1\421049'19 
A 41LR V?1Co 1",\ 
A 40 q 1.0"1\ "'\ 7-

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: En 'U 
Thermal energy: En eny,/; cl-.-uJ. +0 r-n OV0rr..ex, 4c 0 r Vy, 0 \ -e <: ":, 

Chemical energy: C '-\£'-'3; (\A..U- +0 c..." 0-<> qy- U") rY\OLQC L.U o.r C hon ('000 
Buoyancy: the POiA)(yIO floCd- Dr (;'St. c".n C\. fLL-UCI due -;--0 

Lithosphere: tll{ CXL.\')-\ vppu n\OIHI-e Df lhe f(,I+lj 

So\, eI, L\ '({ g' Dn Dw.) -LVlQ. \ 0 S et,C\-, e. 
Why Meltmg Occurs at Subduction Zones: C OlY\\".1D'Co', -i, ,'", - CSC\..\-\- \ 'S c ..... Gd...Q.d- + 

S, -1-Yb,f)pe.c1- \Xl Q..'::;ls"\:O-I'S.T,,e,.n 'v..JQ..'I-eX (, Vl 'OJ'" '" -I-W.;) mC'.l-I 
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING'ON! iDe:O( <; 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this and how it will affect amagma rising through the crust: 

Magma cooling: 
. \'.re nl:Jfro CCDI5 (Tern\t-rQIDie (i)D\1"» I orO os u.:Clt, 

l'r1e di,ffelcnl"e- e..lh'i'lI'(1()ti 1'I'j buoyancy 5<) YY\.tJrn:::I 
31U()S '( i SI '"S' 

C. Ocean crust is dense and composed mQs1iY()tb,8lialt, while continental crust is lower 
in density and composed mostlYClf grClDlte. Co'llsiderlllg the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 

'Caso\tic \J..Oulc!. Y'O.\Je a. \C\((J( M{evcwc In tne cortil'lemCl..l 
c.rut)t oro wertfoyt- the bJoyonof fovce u.1)",I) d Ice 9Yroi-e.r. 
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ISP203A - Global Change 
Buoyancy 

A4 L 
A42 loGY lJ \ A· 
A4CA Lol \2t-L 

Part 2. Group Work A-4 L l Q4q C1C\ 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 
, 

Gas flame - -"-fYYO O-A do e,-'j-'-h-

Differences in air D I f".(E:-' en c{ '5 . L r \ ,,\v-. c\ e.nce::, d \.U. -tD 
inside and outside e 0101 \, c 2, 

the balloon rv \ (\...(\ 1:) \. C,-- .\:: U'''--P.e.- 0... "rVJ' e 

Balloon rising \Y C\ cJ ,-, I c .... n·,.'.; If \ C) 'iJ'c-,v I \-"""-; O,<>D...\ en!;:".· ':It'--3 

Balloon floating tj'" cW6(" nCo SO! ;d:'hC"j x: ><?< 
£, <::..·,·op ... ·, 1;':\ .... ',(). '"' " -' .;.. .,' 

Outside air heating . 
S 0\ cu' e,---') c:x-Q..vj. + It-\ Q (- 0'-10...5 

up during the day - Q .• 

e ne 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D. Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 
o I, '1-\"0" .. \' \{ur e 

Factors impacting density L_O' l'h 'n -e. \ l1: C,-,\ 

ev<') (" of balloon/magma II i+10·:'phtd ... 
Wo .. + q r- ()...od.y.cl hi h01-IDc'" 
6.0. .•. ? l-V,', d.c., 8'"'''''''' d 

Ot,\1SIc1f n -IJ"...'?- COle' lAy) chlVl de) th,\' ,;1 
Factors impacting \', e Y-L() i" 0, f).[Vt!Y-

[,n Ct i i 
J • ,', __ .',' 

buoyancy 
(} 

I n(:)1[\ e O,H :i\(\ C Vi\{ 
b CLL\ DD!) 
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GROUP#: 29 
ISP203A - Global Change 
Buoyancy 

Student IDs of Members Presen1 
fl LfC(;7gcC!7 /i-lfJ0SD7,CfI 

3o"'!M; 
Group Work Questions: 
A Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational ener?y: eeL} cO 6 .(;((t5 of "l""c,'ty 
Therm.al energy. CaSed 1!J'd 
Chemical energy: U,eJCf"l 01'-> brcd< oU or 
Buoyancy: P!i/ rl'ifl (; ff;7J c(:, oW 6i u.s }." dC-1J-/Y 
Lithosphere: 5c-II<j I" if>S I-lv:- c,-'vsf rt CO' fl"'r>ajOhu-z 
Asthenosphere:--ru ! CcifV vijdu f c.::. I,ft,c) (Jhfi2 

Why Melting Occurs at Subduction Jen, 'i-J dl 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: (1" to', 0"5 q 'iSfe.s >'<> (f Iii') d'-Sf 
;1- 'ocJr c;.,d hor< Uf7l/e., bCLC,",-,'O'(! qc.-erl wi f4L 

C (LoS l Cj(C..ild ;F 

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 

I n .Jh.e. OCeun oecCZ-Je- If co 
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ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma, Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

Gas flame W.:;B The.rllc..i €JIery'i 
Differences in air I f/;F!U-e"Qj ;" 

inside and outside if crf ('?Q ( 'U1uCJ 
the balloon 

Balloon rising (l1 Co [)5i 01 6rc. h Ccr. ( / bUO'r/MC d 

Balloon floating 
/'1"'7}/'7Ci Jcl'dibt"J 
cr 5fcfJ r1)'nrl t- "[-""1 <..-1"" 

Outside air heating OCe.onic 1,-I4c'5jJ h.se 
nUMC,( U1e.5't1 up during the day ,,) ccot'ne-,fa.1 /,fl'Pp'i:/C 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

Factors impacting density 
LvotkF Gc;s of balloon/magma 

;,., D;rbees ('1 <of J 
c;jr 10')[de d- Factors impacting 

Co I cJ ('-V. 'f'"'7Y 
8 ,,1),' de.- buoyancy 
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ISP203A - Global Change 
Buoyancy 

Group Work Questions: 
A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: e.Y'(7'f'\l) --\YJN.l.o- c\1Q:LL.0\ 
Thermal energy: fcO-rn "{\()<O\l'C-'{'{'\e(\1c \'(\o\12U..A,\ft.,S 
Chemical energy: e'06n,:V) \-0 V""1 '(Ylcs\LcL.U .. 1L1, 
Buoyancy:f2.CicV\iQ..\, 'ln0l-\-U\{l..Q.\ "\¢Y\!.Z. UV' cliLnS.'\<-Q' 
Lithosphere:':.o\xc\ 1 'oY\ \tv... ,L\-'<:Jove.... 
Asthenosphere: s,O\i{,\, "Ie'c . 
Why Melting Occurs at Subduction Zones: 0\ \ If, CD'iY\{Ju>, \ -\\()<\ '--"'1 

c,c\cl i \:\U<'\to L0CV-\::e(', 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma \Yi(feCl..IC<;. 0\\ lfICI/?j'mR ('.£:0\<;' D.c'{A 
<"\o-v'> v, ':.\Y1S 

Crust warming: \ \-V) s \CM} \,>'{\)lQ..S:;' ol;-
y\ \\\(\S' 

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning. 
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ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain 
how the hot air balloon and magma are different in Table D. 

Table C. Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 

W<>'-W \V\ex'(Vlo...Q Gas flame 'cO Ylt)\;; 
,::[ Q.p 1f'I \ Alno\ eG'G\ 

Differences in air Ln ¥Nt. 
inside and outside to\Cl '-'*'O'S.f)y;ece.. ""ex «V).Q the balloon [\(\0\ -\'V\JL y,<.S\-\(\r\" A 

Balloon rising C\1(l).V\ \zj\ "iloY\tLQ 
y"\ \'<Ie; 

Balloon floating 
'f'{)c.... '" 0 \, ifu.:, , 

YID'QS X,) \ '<'i1 e Cj \J\ 1\ \ 'on V\ \Y') 

Outside air heating bUJL\(\ \<... 
Sf) \ 0 .. ).( / iVlex'(V\o-Q. 

up during the day \j er 'u.'", co n'l;\ Y'\('('Itc...Q. 
\..\...\:V1 o".,,{)\'eC<2. 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system. 
Table D. Differences Between Hot Air Balloon and Magma 

Hot Air Balloon Difference Magma 

,0'<Y'\'(J Vl \e<cY1Q V('\ eeL\( '6cl 
Factors impacting density .. ".R I.X\ 

,\,'N s,"",V''<'€....<..() O-,,'x' of balloon/magma 

tI V-()I. V \ 'IV\ lei '10. VI 
Factors impacting 

buoyancy 
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GROUP #: 30 
ISP203A - Global Change 
Buoyancy 

Student IDs of Members Present: 
.... t " '" \It"", z,:,C)''''' ..,.Go , _ _ '1 n -"'\ '-, 

- ; Gfg g{_. 
\.j 4 2--8' 

Group Work Questions: i 
A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: <l \,->\\ hN\ O( 

Therm.al energy: Q CJ""'",?!,- \(\ 
Chemical energy: to. \A Iva o.{<L 

.. 4- 0-" -n... cfr \ .... 
Lithosphere: "'-'\U .[.. ""'--\-wun ."'-(\0 
Asthenosphere: '* v(\.w 
Why Melting Occurs at Subduction Zones: ","",W; \-{M!i'v<MI'I:..-

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: 

C.::rc '-> 
b.!,LCW u... 

tt. 't.t;V-.. 
Crust warming: 

(\,c.\,. 't'1r' 1\& 
\\- \O!> Pft:iJU\*'h'j i'\- -k 

v.: \lo. \'£15> fu. 

O>e. <tU- I 

Ifr h, W.> 

<\'"1 (VI. <r,Il... 

',\Acl ·h 

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite, Considering the density differences, would 
the buoyant force on a basaltic magma be greater in the ocean crust or the continental 
crust? Explain your reasoning, 
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ISP203A - Global Change 
Buoyancy 

Part 2. Group Work 
In Table C, align the driving energies that correspond with the hot air balloon and the 
magma, Not all aspects of the hot air balloon will necessarily align with magma, Explain 
how the hot air balloon and magma are different in Table D, 

Table C, Comparing Hot Air Balloon and Magma 

Hot Air Balloon Magma Driving Energy 
w<L'-'r ",cl,,},<.d 

Gas flame \,) j1,cltti?!{\1i;J 
• 

Differences in air Q;.cc..«.M,<..S 12e..1i 31 \-r LA (t'.,': inside and outside o./I,l -1-\..0. 
the balloon i 1::: 1\ 0' tl'/ ((36V/CWl ( " \ 

",; , 

Balloon rising fv\ "-, C.,r,;,\\/ i( 1.-0.\ \(11\(1.\ 1.. " ,p- (', ( 

'" 
Balloon floating $O\;,JI( 

eCf)\J\\ .... I r;,f. ( \, c\ 
" , 

Outside air heating 1. \: fri-w"rt. , 

'Su rOT' ( t t (j\.C,X'j1 E \ up during the day 1. L· \ \ tillW:it,kJ<. l I :- l, 

Describe specific factors that affect density and buoyancy for the hot air balloon system 
and the magma system, 
Table D, Differences Between Hot Air Balloon and Magma 

Hot Air Balloon 
'1 r', < ..... :y!A -::. 

¢Jt. ,'\11" 
-,\\';-"W\.::'\ tx. .. , 
lef'/j !";;.:, (1 ,i'-J i: {) l 

D-tr, 

Difference 

Factors impacting density 
of balloon/magma 

"."J i,,_.d ".1: Factors impacting 
buoyancy 

3 

Magma 

""'n "\" " ·.'-.... .)1 --_'I. 

-I r·,:,:'" ,:,,<)0\.1 r;1j" 




